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As part of their diagnostic work-up and treatment regimens, children with leukemia undergo repeated invasive procedures such as lumbar punctures (LPs) and bone marrow aspirates (BMAs). These procedures are painful and frightening for children and parents alike and have been the focus of successful psychological intervention approaches (Rape & Bush, 1994) . In addition to short-term distress, there is evidence that survivors of childhood cancer recall disturbing memories of procedures up to 12 years after treatment has ended (Stuber, Christakis, Houskamp, & Kazak, 1996) . More striking, 40% of mothers and 33% of fathers reported severe levels of posttraumatic stress symptoms and significantly more symptoms than parents of never-ill children (Kazak, Barakat, et al., in press ).
Most psychological interventions demonstrating efficacy in reducing distress during pediatric procedures have been behaviorally and cognitive behaviorally based techniques (cf. Jay, Elliott, Katz, & Siegel, 1987) . Research has addressed the value of parental "coaching" of children during procedures (cf. Blount et al., 1989; Powers, Blount, Bachanas, Cotter, & Swan, 1993) and the effectiveness of decreasing parents' own distress (Jay & Elliott, 1990) . Potential linkages among parent distress, child distress, and intervention strategies have not been widely explored, although they are consistent with family-based models of pain (Covelman, Scott, Buchanan, & Rosman, 1990) . Similarly, there has been little research on interventions in which parents are trained to be primarily interventionists. In pediatrics, the presence of parents throughout treatment provides opportunities to understand adaptation to illness from a broader contextual perspective (e.g., Kazak, 1989) . Accordingly, it is reasonable to maximize parental involvement by encouraging parents to maintain primary responsibility for their children's interventions.
Parent report measures provide data that can complement other methodologies. For example, in a study comparing cognitive behavior therapy (CBT) with general anesthesia (GA) for procedures Jay, Elliott, Fitzgibbons, Woody, and Siegel (1995) found that parents reported better behavioral adjustment 24 hours after the procedure with CBT than GA, although the GA was associated with less observed distress during the first minute of the procedure. The parent report data appeared to validate the overall "surprisingly equivocal" results they found between the two treatment conditions. Treatment of procedural pain in pediatric oncology is an inherently multidisciplinary effort. As such, pharmacologic interventions must be considered in a comprehensive understanding of "what works" to reduce pain and distress. The systematic integration of pharmacologic and psychologic approaches, and their Downloaded from https://academic.oup.com/jpepsy/article-abstract/21/5/615/940854 by guest on 03 November 2018 efficacy for outcome, has received relatively little attention but is important for collaborative multidisciplinary studies. For example, Jay, Elliott, Woody, and Siegel (1991) reported that adding valium to a cognitive behavioral intervention did not significantly affect distress. As noted by these researchers, the benzodiazapene may have hindered the ability of children to learn and implement the cognitive strategies. However, an intervention approach with a parent emphasis may require less cognitive effort on the part of the children and could thereby reduce this benzodiazapene-related complication.
The current paper is a report of a randomized, controlled, intervention study, the Analgesia Protocol for Procedures in Oncology (APPO), comparing two arms of a prospective study of pain and distress during LPs and BMAs at 1, 2, and 6 months after the diagnosis of leukemia in children and adolescents. The treatment arms compare a pharmacologic-only protocol (PO group) to the same pharmacologic protocol plus a preventive, parent-centered psychologic intervention (CI group). A third arm of the study incorporates a control group of patients with leukemia in first remission prior to the initiation of APPO as a program for procedural pain (CC group). The major dependent variables are child and parent distress which are based on parent and staff (i.e., physician and nurse) ratings and self-report scales. The APPO protocol represented a change in the way that procedural distress was addressed in our setting and thereby provided an opportunity to examine the impact of changes in practice on patients, parents, and staff (Kazak, Blackall, Himelstein, Brophy, & Daller, 1995) .
The first hypothesis reports the prospective outcome data while the second compares the prospective data with data collected before the prospective study began. For each, age is investigated as a covariate. Parent report data of child and own distress are used for both hypotheses. Hypothesis 1 also includes staff ratings of child and parent distress during procedures.
Hypothesis I. A: The combined intervention group (CI) will report lower levels of child and parent distress than the pharmacologic only group (PO), at 1, 2, and 6 months postdiagnosis. This provides a test of the effect of adding a psychological intervention to the pharmacologic protocol. B: Parent and staff ratings of child and parent distress will remain stable over the 6-month period for both groups. This prediction is based on research suggesting a stable course of adjustment over treatment (Kazak, Boyer, et a] ., 1995; Kupst & Schulman, 1988) and the assumption that this period is one of accommodation to the demands of treatment. C: Parents of younger children will report higher levels of child distress before and during procedures than parents of older children and adolescents, consistent with previous literature (cf. LeBaron & Zeltzer, 1984) .
Hypothesis 2: A: Children and adolescents with leukemia and their mothers and fathers in the PO and CI groups will have lower levels of child and Downloaded from https://academic.oup.com/jpepsy/article-abstract/21/5/615/940854 by guest on 03 November 2018 parent distress than the cross-sectional control group (CC), compared at 6 months after diagnosis. The rationale is that the introduction of a systematic approach to procedural pain (pharmacologic or pharmacologic plus psychologic) wiU itself result in a lessening of child and parent distress. B: At 6 months after diagnosis, age will be inversely related to child distress, before and during procedures.
METHOD Design
There are three groups: (a) pharmacologic only (PO); (b) combined intervention (CI); and (c) cross-sectional control (CC). The PO and CI groups constitute the prospective study, with random assignment, stratified by age, to either group at diagnosis of leukemia in a child under age 18. Patients were accrued for 36 months (2/15/92-2/15/95). Prospective data were collected at 1, 2, and 6 months after diagnosis. The CC group provided a control condition and consisted of patients in treatment for leukemia in a first remission, during October and November 1991, prior to the introduction of the procedural pain program (APPO). Therefore, the CC group was not affected by a program that could have indirectly influenced the treatment patients received or the ways in which staff interacted with patients and families.
Subjects
In the PO and CI groups, participants were children and adolescents newly diagnosed with leukemia, and their mothers and fathers at a large, universityaffiliated pediatric oncology treatment center. The CC group consisted of families of 70 patients receiving treatment for leukemia in a first remission prior to the implementation of APPO. Data from a subset of CC families (n = 17) who completed the questionnaires at approximately 6 months postdiagnosis (Af = 6.36, SD = 1.50) provided a match for the 6-month prospective data from the PO and CI groups. There were no significant differences among the CC, PO, and CI groups for diagnosis, age at diagnosis, gender, race, one versus two-parent families, or parent education. Descriptions of the three groups can be found in Table I .
The majority of patients were enrolled on clinical research studies of the Children's Cancer Group, or similar protocols approved by our hospital's Institutional Review Board. All protocols required LPs and BMAs. Six to seven LPs were necessary during induction and consolidation. Thereafter (during main- tenance chemotherapy) patients with acute lymphocytic leukemia (ALL) received one LP every 3 months for 2-3 years. The protocols required two to three BMAs during induction and one upon ending treatment. Further BMAs were determined by the protocol or were performed when clinically indicated (e.g., suspected relapse). For all patients, the medical regimen included multiagent chemotherapy.
Procedure

PO and C/ Groups
All patients with an admitting diagnosis of possible leukemia were randomized by a coin toss to the PO or CI groups over a 36-month period. The randomization procedure was stratified by age groups (0-3, 4-7, 8-12, 13-17) to assure that the sample was balanced developmentally. After confirmation of a diagnosis of leukemia, informed consent was obtained from parents and patients when appropriate, within 2 weeks by a staff member blind to treatment condition. Families understood the study would evaluate the effectiveness of two approaches to procedural pain. In two-parent families, both parents were encouraged to participate. Seventy-eight percent of eligible families (n = 122) consented. There were no significant differences between participants and nonparticipants on age, race, gender, or diagnosis.
Patients in the PO arm received premedication according to the pharmacologic guidelines of the APPO protocol based on the American Academy of Pediatrics guidelines (Zeltzer et al., 1990) . For the first (diagnostic) procedure, maximum safe sedation and analgesia were administered, to reduce conditioned responses from an adverse first procedure. All medications were standardized and doses for safe and effective conscious sedation were outlined. Conscious sedation implies that the patient remained responsive to verbal and tactile stimuli. The medications included injectable 1% lidocaine, midazolam (a short-acting benzodiazapene), and morphine sulfate. Initial doses of morphine and midazolam were standardized by body weight. The use of additional doses of midazolam and/or morphine to a maximum safe dose was encouraged to attain adequate sedation. Monitoring by Basic Life Support (BLS) certified staff and pulse oximetry, and ready availability of the reversal agents naloxone and flumazenil, was enforced. Medical and nursing personnel were trained in the use of these guidelines. The use of a topical anesthetic cream (EMLA, Astra USA) was encouraged when it became commercially available.
Patients in the CI arm received the same premedication as the PO group. The psychological intervention was developed collaboratively with the family and an APPO interventionist (a psychologist or social worker who had completed a 6-hour training program in addition to supervised procedural intervention experience). Development of the intervention began immediately after consent was obtained. Parents were trained to assume a primary role in the intervention. Interventions were individualized based on child's age and ability to concentrate on concrete versus abstract stimuli. Externally oriented play (e.g., bubbles, video games, musical books) were usually used with children less than 6 years old (e.g., a mother joined her 3-year-old under the blanket, their "tent," reading children's books). For children age 6 and older, external and/or abstract interventions such as guided imagery, counting, and/or breathing were used. Examples include using guided imagery to go to special places (e.g., enchanted forest), feeling the warm sun relaxing their muscles, or planning how to prepare a perfect meal.
A research assistant was present at every LP and BMA to obtain ratings of distress from patients, parents, and staff for both groups. For the CI group, an APPO interventionist worked with the family to initiate a psychological intervention and then accompanied the child and family to each procedure. At 1, 2, and 6 months after diagnosis parents completed questionnaires. Patients who relapsed (n = 2) or were referred for bone marrow transplantation (n = 1) continued to receive interventions, but were excluded from analyses in order to maintain a homogeneous sample of children in first remission. Four patients died. At the time at which the CC group data were collected (1991) and during which they were treated, there was no systematic approach or recommendations at this treatment center regarding how children's distress during procedures should be handled. Although all patients received some pharmacologic support (premedication in the form of analgesics and/or sedatives), medications and doses varied by patient and staff. Although all patients had a social worker or psychologist who provided psychosocial services, no preventive psychological interventions were provided specific to procedural distress. Packets with questionnaires for mothers and fathers, a consent form, and a postage-paid envelope were mailed to all eligible families. Follow-up letters and calls were used as needed. The participation rate for the CC group was 83.3%.
Measures
Perception of Procedures Questionnaire. The PPQ is a 19-item scale developed for the APPO project. It consists of 7-point Likert-type items assessing parent perceptions of the procedural context (Kazak, Boyer, et al., 1995; Kazak, Penati, Waibel, & Blackall, 19%) . Separate principal components factor analyses of mother (n = 124-140) and father (n = 84-%) data were conducted using pairwise deletions and varimax rotations. A five-factor solution appropriate to both mother and father data was derived, which accounted for 82.2% of the variance for mothers and 78.0% for fathers. The factors were Parent Satisfaction; Child Distress: During Procedure; Child Distress: Before Procedure; Parent Distress; and Parent Involvement. Cronbach's coefficient alphas for the total and factor scores were strong (r = .84-.95). Lower scores indicated lower levels of child and parent distress and higher ratings of satisfaction and parent involvement. In this study, data from the three factors for child and parent distress were used. (PPQ factor means and standard deviations and additional psychometric analyses are reported in Parent Stress Index-Short Form. The PSI-S is a 36-item Likert type questionnaire used widely in pediatric settings (Abidin, 1990 ) with three subscales: Parental Distress (PD), Parent-Child Dysfunctional Interaction (PCI), Difficult Child (DC). Internal consistency as assessed by Cronbach's coefficient alphas ranged from .80 to .91, with test-retest reliabilities for the total score and factors ranging from .68 to .85. Lower scores indicated less stress; 50th percentiles for the PD, PCI, and DC subscales are, respectively, 25, 19, and 25.
Pediatric Oncology Quality of Life Scale. The POQOLS is a 21-item 7-point Likert-type scale which measures frequency of pediatric oncology patients' daily activity over 2 weeks (Goodwin, Boggs, & Graham-Poole, 1994) . The POQOLS yielded a total score and three factor scores, presented here with mean scores from the normative sample: Role restriction and physical functioning (M = 25.5); Emotional distress (M = 20.6); and Response to cur-rent medical treatment (M = 18.1). For the total score, the mean was 65.2 (range 24-121). Internal consistency measured by coefficient alphas yielded reliability scores for the three factors ranging from .68 to .87. Lower scores indicated better quality of life.
Parent and Staff Ratings of Distress. 3 For the PO and CI groups, immediately after each procedure, parents were shown two 7-point Likert-type items, asking them to rate their child's and their own distress. The oncologist or nurse practitioner completing each procedure and the nurse present for the procedure used 7-point Likert-type scales to rate child and parent distress. Lower scores indicated less distress. Nurse and parent ratings were significantly correlated with PPQ Child Distress: During scores for mothers and fathers (r = .34 to .61, p< .001).
RESULTS
Repeated measure analyses of covariance (ANCOVAs) were conducted for Hypothesis 1. The between factor was Group (CI, PO); the within factor was Time (1, 2, 6 months postdiagnosis). Child age at diagnosis was a covariate. ANCOVAs were conducted for Hypothesis 2.
Group Differences
Hypothesis 1A pertained to group differences in child and parent reported distress. There were two significant main effects (see Tables 11-IV) . Mothers in the CI group reported that their children were significantly less distressed during procedures on the PPQ than mothers in the PO group, F(\, 26) = 5.17, p < .03 (Afpo = 31.12, MQJ = 24.41). Nurses also rated children in the CI group as less distressed during procedures than children in the PO group, F(l, 65) = 4.14, p < .05, (AfpQ = 6.10, M CI = 5.14). There were no significant differences on the other self-report measures for mothers and no significant group differences for fathers. Nor were there significant group differences in physician ratings.
Time Effects
Support for the hypothesis that distress would remain stable over time (Hypothesis IB) was mixed, with changes over time seen in some, but not all, 3 Although we asked patients to rate their own distress, only a small subset of children (n = 4-12) were able to provide reliable data. The young age of the sample made it difficult to obtain reliable and valid ratings. Rating scales were presented to children approximately IS minutes after the completion of the procedure. Children often were disoriented or experienced amnesia for the procedure, as one of the side effects of midazolam. In light of the small amount of valid data, we chose to omit these data from the paper.
Downloaded from https://academic.oup.com/jpepsy/article-abstract/21/5/615/940854 by guest on 03 November 2018 variables. On the PPQ for mothers, child distress during, F(2, 54) = 4.27, p < .02, and before procedures, F{2, 58) = 3.76, p < .03, changed over time (Tables  II and III) . Polynomial orthogonal contrasts indicated that ratings of distress during procedures decreased over time (t = -2.57, p < .02). A quadratic trend (f = 2.09, p < .05 for distress before procedures was found, with a decrease from 1 to 2 months and in increase from 2 to 6 months. There were no significant effects of time for parents' ratings of their own distress, nor for fathers' ratings of their child.
Mothers' POQOLS scores indicated a significant main effect of time for total score, F(2, 36) = 6.28, p < .005, Role Restriction/Physical Functioning (Factor 1), F(2, 48) = 13.32, p < .0001, and Response to Current Medical Treatment (Factor 3), F(2, 64) = 4.67, p< .01. Polynomial orthogonal contrasts indicated linear trends for total POQOLS score, / = -3.32, p < .004; Role Restriction/Physical Functioning, t = -5.53, p < .0001; and Response to Current Medical Treatment, t = -2.78, p < .009, with mothers reporting better physical functioning and less role restriction, better response to active medical treatment, and overall improved quality of life for their children over time. Fathers' POQOLS scores yielded a significant main effect for total score, F(2, 34) = 8.14, p < .001 and Role Restriction/Physical Functioning, F(2, 38) = 17.36, p < .0001. Polynomial orthogonal contrasts indicated fathers' total scores and Role Restriction/Physical Functioning scores change linearly over time (/ = -4.34, p < .0005 and t = -5.55, p < .0001, respectively), with fathers reporting better physical functioning, less role restriction and overall improved quality of life over time. There was also a significant main effect of time for the PSI Parent-Child Dysfunctional Interaction scale, for mothers, F(2, 74) = 3.73, p < .03. Consistent with prediction, there were no significant time differences in parent, physician, nurse practitioner, or nurse ratings for child or parent distress (Table IV) .
Group by Time Effect
There were no significant group by time interactions for the parent selfreport scales, nor for the staff distress ratings. There was no predicted group by time effect.
Age as Covariate
It was predicted that parents of younger children would report higher levels of child distress than parents of older patients (Hypothesis 1C). Age at diagnosis was a significant covariate for distress during procedures. Parents described younger children as having significantly higher levels of distress during procedures, as measured by the PPQ for mothers, F(\, 26) = 9.71, p < .004, and fathers, F(\, 15) = 4.67, p < .05. Nurse and father ratings of child distress during procedures F Nurx (l, 64) = 9.87, p < .003, F Falhcr (l, 16) = 5.84, p < .03, confirmed the inverse association between age and distress. There was no significant covariate effect for physician ratings. Age was not a significant factor for distress before procedures.
Differences Among CC, PO, and CI Groups
Mothers and fathers in the PO and CI groups were hypothesized to have lower levels of distress than parents in the CC group, at 6 months postdiagnosis (Hypothesis 2A). Significant group differences were found for maternal PPQ ratings for child distress before, F(2, 57) = 5.23, p < .008, and during procedures, F(2, 57) = 7.01, p < .002 (Table V) . Tukey post hoc analyses indicated that mothers' in the combined intervention group reported significantly lower preprocedural child distress (M = 7.04, SD = 2.25) than both the pharmacologic only (M = 10.83, SD = 5.16) and cross-sectional (M = 9.33, SD = 4.79) group mothers. In addition, mothers in the CI group reported significantly less child distress during procedures than others in the CC group (M a = 14.22, SD = 5.37, M^. = 21.46, SD = 7.67). No significant differences among the groups were found for either parent on the POQOLS or PSI, nor, for fathers, on the PPQ. 
Age Effects at 6 Months
Consistent with the prediction that age would be inversely related to child distress (Hypothesis 2B), mothers, F(l, 57) = 10.49, p < .002), and fathers, F(l, 39) = 7.76, p < .008, reported that younger children were seen as more distressed. Age was not significantly related to distress prior to procedures. That is, PPQ scores for child distress during procedures were significantly inversely correlated with age for mothers (r = -.34, p < .008) and fathers (r = -.40, p < .009).
DISCUSSION
The outcome data comparing the pharmacologic only (PO) and combined intervention (CI) conditions are complex. Mothers in the CI group perceived a lower level of their child's distress during the procedure than mothers in the PO group, in support of our prediction. The nurses' ratings supported this finding. However, the majority of measures, including mother and father report, and staff ratings of parent and child distress, showed no significant effects of the CI Downloaded from https://academic.oup.com/jpepsy/article-abstract/21/5/615/940854 by guest on 03 November 2018 condition over the PO condition. Some of these are more general measures of adjustment (e.g., PSI-S) and may be less sensitive to the procedural context. Indeed, the scale that most directly assesses parent perceptions of procedural distress (PPQ) registered significant differences between the groups. Nonetheless, the data indicate that pharmacologic intervention alone as well as the combined intervention condition were associated with low to moderate levels of distress.
Mothers tended to be the parent who accompanied children to procedures and who most often worked directly with the interventionist. 4 Their perceptions of decreased distress during the actual procedure should not be minimized. However, it is possible that mothers' perceptions were biased by their very involvement. Investing parents more fully in the procedural context may alter their expectation of efficacy. In light of the feelings of helplessness often expressed by parents during leukemia treatment, this is not necessarily a trivial interpretation and warrants long-term follow-up to determine if parent involvement might mitigate against persistent posttraumatic stress reactions (Kazak, Barakat, et al., in press ).
The prospective data on changes over the 6-month course of the study support an understanding of coping and adaptation to childhood leukemia which differentiates between perceptions of one's child's distress before and during procedures and more general functioning. Using an instrument developed expressly for the purpose of evaluating parent perceptions of procedures (PPQ), mothers' perceptions of their child's distress during procedures decreased over time with an active and effective intervention, regardless of group, suggesting that procedural distress may mitigate somewhat over time. The data on maternal ratings of child distress before procedures makes sense clinically. The decrease in distress before procedures between 1 and 2 months may reflect accommodation to the demands of treatment and, hopefully, relatively successful interim procedures. Alternatively, the 6-month procedure follows a longer interval between procedures and occurs during the less intensive maintenance phase of treatment. For these reasons, increased anxiety may be experienced by patients and parents at this point. Again, the lack of significant findings for fathers may reflect lower levels of involvement with procedures and different types of involvement with their child's cancer treatment in general.
Alternatively, contrary to expectation, we found significant increases in both mothers' and fathers' perceptions of their child's quality of life and their own parenting experiences over 6 months. The data are consistent with a model of parents coping successfully with an extremely stressful situation. That is, 'Across all procedures reported in this study for both groups, mothers were the only parent present for 55.4% of the procedures. In another 26.9% of procedures they were present with another parent, for a total of 82.3% of the time. Fathers were present alone in 15.3%, for a total of 42.2% of procedures.
Downloaded from https://academic.oup.com/jpepsy/article-abstract/21/5/615/940854 by guest on 03 November 2018 despite the demands of treatment and their report of distress in their child before and during procedures, both mothers and fathers indicate that some aspects of parenting and quality of life improve over this period. Clinically, this parallels the transition from induction and consolidation to maintenance chemotherapy, the child's return to school or more regular activities, and increased opportunity for more "normal" family functioning. However, there are many potential complexities to these relationships which warrant further investigation. We found consistent inverse associations between child's age and distress during procedures, congruent with previous literature. With the median age for onset of leukemia age 3-4, these are important findings because they highlight the importance of continuing to identify ways in which procedural distress can be alleviated for younger children. It also underscores the difficulty of applying psychological approaches which are more appropriate for older children (e.g., guided imagery, relaxation, hypnosis). Indeed, the psychological interventions with young children center around distraction and other play-related techniques that augment the natural relationship between young children and their parents while maintaining an appropriate developmental focus. The effectiveness of such interventions support the importance of working with parents to address their child's distress.
Distress prior to procedures was not associated with age. Older children may experience more focused anticipatory anxiety, whereas younger children's anxiety may peak in the actual procedural context. Alternatively, parents may be better able to identify and address their children's anxieties at home than during the procedure when younger children become more difficult to engage and more upsetting to their parents. The data support the importance of interventions during procedures and for providing opportunities for practice and refinement of procedural interventions directly in the hospital and clinic settings.
The lack of significant findings for parental distress is somewhat surprising. By encouraging parents to be actively involved in the procedures, it was expected that they too might experience some decrease in their own distress. The absence of this finding may be explained in a few ways. First, the distress that parents experience is so significant that it may be unrealistic to expect it to decline in the first 6 months after a child's diagnosis with cancer. That is, given the finding that posttraumatic stress symptoms continue to evidence themselves for many years, it is reasonable that there might be no decline in the short run. Second, the results of these procedures provide critical information on the child's treatment status. That is, concerns about relapse are realistic while awaiting the outcome of BMAs and LPs and this continues over time. Third, parents may not be focusing on their own distress during the first half year after diagnosis. Indeed, our expectation is often that parents should reorganize themselves and their family to address their child's treatment-related needs. In doing so, they may be unwilling, or unable, to focus on their own distress. Fourth, while children's distress may decrease over time with the benefit of pharmacologic and psychologic intervention, parents may begin to worry about other aspects of cancer and its treatment. That is, as the acute crises of diagnosis and early stages of treatment pass, longer term issues and reminders of the seriousness of the child's illness may be evoked during procedures.
One concern in designing APPO was that it would be very difficult to maintain a "control" condition. We felt that as staff learned new ways of addressing procedural distress, it would be difficult to avoid a "contamination" of the PO group. We established mechanisms by which we attempted to keep the groups pure. These included a blind consent process and ongoing staff education about the purpose of the study. We also provided reassurances to patients, parents, and staff that pharmacologic approaches could be refined in the PO group, thereby indicating the extent to which both intervention conditions would emphasize the child's comfort. In our multidisciplinary APPO work group and research meetings these concerns were discussed, with the goal of assuring adherence to the study design.
We thought that parents in the PO group might take the initiative to leam about psychologic techniques on their own, as the consent form outlined the two treatment conditions. Knowing that there might be something else that could help one's child, parents might seek this out independently. These complications inherent in the design may have affected the outcome and may provide an explanation for the lack of group differences for Hypothesis 1. In anticipation of these difficulties, the CC group offers additional comparisons independent of the above noted complications. These data suggest that mothers in the CI condition perceived their child's distress before and during procedures to be lower than for the CC and PO groups at 6 months postdiagnosis. Thus, it is likely that, from mothers' perspectives, the combined intervention did represent a more efficacious approach to procedures. Because of needing to rely only on self-report data for this hypothesis, we are unable to report the extent to which staff would corroborate these findings, if they were to have rated the children and families prior to initiating APPO.
Data from a related prospective investigation of staff attitudes about APPO indicates that staff behavior (and approaches to procedures) changed over time. Psychological approaches were viewed as increasingly efficacious and staff reported increases in knowledge about and access to resources for addressing pain and distress (Kazak, Blackall, et al., 19%) . In this sense, the current data are supported and suggestive of the changes in our setting associated with APPO. Further research comparing the efficacy, feasibility, and cost-effectiveness of pharmacological and psychological approaches to procedural pain and distress is important for addressing the comfort and satisfaction of patients, families, and Downloaded from https://academic.oup.com/jpepsy/article-abstract/21/5/615/940854 by guest on 03 November 2018 staff. Methodologically, there are other approaches that can also be utilized (e.g., behavioral observation) to provide a more complete assessment of the complex interactions among the procedure, patient, family, and staff. As there are wellestablished and diverse approaches available for reducing procedural distress, the process of how specific treatment protocols can be introduced successfully into practice also warrants further attention (Kazak, Blackall, et al., 1995) . The longterm effectiveness of interventions during treatment have yet to be examined, yet may be among the most important concerns. That is, there are pharmacological and psychological interventions that can help patients and parents "get through" the procedures in the short term. An important next step is investigating the associations between the ways in which patients and families cope with traumatic aspects of treatment (such as procedures) and their ability to function successfully after treatment ends.
The results of this study have direct applicability for the practicing pediatric psychologist, and for the treatment teams with which they collaborate. Pharmacological protocols based on recommended standards of care have proven very helpful in our setting and may be able to enhance the care of patients in hospitals and clinics where an established protocol is not utilized. Our data suggest that parents derive satisfaction from participating in psychological interventions, and that the outcome for their child is positive. The psychological approaches used are ones that can readily be introduced to parents and other health care staff, thus providing efficient use of psychological services. Specific attention to the needs of younger children and their parents is supported by our results, with the need to develop more effective approaches for the many young (infant, preschool) children with leukemia. The data also speak to the distress experienced by parents with regard to procedures and the importance of ongoing attention to parental distress.
In conclusion, support for combining psychological and pharmacologic approaches is mixed, although the data indicate that mothers of children with leukemia, within 6 months of diagnosis, perceive lower levels of child distress in the combined intervention condition, a finding supported by nurse ratings. Distress diminished over time in this prospective evaluation of two active, ongoing, and efficacious interventions. At the same time, parents reported improvements in quality of life and parenting stress. Consistent with previous research, younger children exhibited more distress, signaling the need for further development of interventions for young children and their families. Finally, comparisons of the prospective study with a group of families prior to the initiation of the study indicates that the introduction of the procedural pain protocol was likely to have affected parental perceptions of distress and highlights the difficulties of maintaining strict control conditions when the laboratory is the complex, active clinical setting.
